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(54) RESTORATION SYSTEM FOR MAGNETIC DISK DEVICE OF DOUBLE 

REDUNDANCY CONSTITUTION 

(57)Abstract: 

PURPOSE: To make the necessary time for copy in a needed disk device shorter 
than before by referring to a file update management table when a magnetic disk 
device of double redundancy constitution is put back to double redundancy 
operation from single independent operation. 

CONSTITUTION: At the time of restoration from the single independent operation 
state of only a system 10A to the double operation state wherein a system 10B 
serves as a stand-by systemonly updated files are copied from a magnetic disk 
device 3A to a magnetic disk device 3B while referring to the file update 
management table 4 as a list of the names of files updated during the single 
independent operation on the side of the system 10Athereby synchronizing the 
pieces of information on the magnetic disk devices 3A and 3B with each other. 



CLAIMS 

[Claim(s)] 

[Claim 1]In a restoration system of a double-ized redundant configuration 
magnetic disk drive with a processing process which writes the same contents 
also in a magnetic disk drive of other systems while each two general purpose 
processor which carried out the redundant configuration carries out contents 
writing of a magnetic disk drive of a self-systemA file name of a file in said 
magnetic disk of a self-system updated by shutdown of other systems during 
single-sided operation of only a self-system is accumulated in a file update 



management tableBy referring to said file name accumulated in the file update 
management table at the time of operation restoration of other systemsA 
restoration system of a double-ized redundant configuration magnetic disk drive 
including a process which transmits file information corresponding to said file name 
to other systems from a self-systemand is copied into said magnetic disk of other 
systems. 

[Claim 2]A restoration system of the double-ized redundant configuration 
magnetic disk drive according to claim 1 with which said file update table is set up 
in said magnetic disk of a self-system. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]About the restoration system of a double-ized redundant 
configuration magnetic disk driveespecially this invention is a telecommunications 
system etc. which need the high-reliability which is not allowed service 
interruptionand relates to the restoration system of the double-ized redundant 
configuration magnetic disk drive used when shifting to the restoration from the 
generating time of the piece system failure of a double-ized system 
[0002] 

[Description of the Prior ArtjThe conventional double-ized redundant 
configuration magnetic disk drive has connected the systems 1 1A and 1 1B 
constituted by providing the magnetic disk drives 3A and 3B which are the general 
purpose processors 1A and "IBthe main memory 2A and 2Band an auxiliary storage 
unitrespectively with the synchronous bus 5as shown in drawing 2 . When the 
general purpose processor 1A of the system 1 1A is operating by this double-ized 
redundant configuration systemthe general purpose processor 1B of the system 
1 1B is a waiting state. In that casethe magnetic disk drive 3A in the system 1 1A 
and the same entire contents are maintained by the redundant writing from the 
general purpose processor 1 A of the system 1 1 Aandas for the magnetic disk drive 
3B in the system 1 1Bthe latest information is always stored. When the general 
purpose processor 1B of the system 11B is operatingThe general purpose 
processor 1 A of the system 1 1 A is a waiting statethe magnetic disk drive 3B and 
identical content in the system 1 1B are maintained by the redundant writing from 
the general purpose processor IBandas for the magnetic disk drive 3A in the 
system 11Athe latest information is always stored. 

[0003]For examplewhen it stops by failure or a maintenance service in the middle 
of operation of the system 1 1 Athe connection between the system 1 1 A and the 
system 1 1 B will be in a separation state. In the meantimethe system 1 1 B 
continues service employment by individual operation. Under the individual 
operation of such a single-sided systema difference arises by the contents of the 
information on the magnetic disk drive 3A in the system 1 1 Aand the information 



on the magnetic disk drive 3B in the system 1 1 B. The moment that the shift to 
double-ized operation from 1-fold-ized operation is attainedthe redundant copy 
processing for abolishing the difference in such information content starts. In this 
redundant copy processingthe volume copy from the magnetic disk drive 3B to the 
magnetic disk drive 3A of the system unit 1 1 A by the side of the system 1 1 B is 
performed. After the end of redundant copy processingthe magnetic disk drives 3A 
and 3B of the systems 11A and 11B will have the same information mutually 
[0004] 

[Problem to be solved by the invention]Since the volume copy between the 
magnetic disk drive 3A and 3B is performed in the redundant copy processing in 
the former mentioned aboveSince there is no file update during 1-fold-ized 
(independent) operation and copy processing is performed also about the file 
which does not need to be copiedthere is a problem of wasting processing time for 
a copy excessive at the time of the restoration to double-ized operation 
[0005] 

[Means for solving problem]In the restoration system of a double-ized redundant 
configuration magnetic disk drive with the processing process which writes the 
same contents also in the magnetic disk drive of other systems whileas for the 
restoration system of this inventioneach two general purpose processor which 
carried out the redundant configuration carries out the contents writing of the 
magnetic disk drive of a self-systemThe file name of the file in said magnetic disk 
of the self-system updated by the shutdown of other systems during single-sided 
operation of only a self-system is accumulated in the file update management 
tableBy referring to said file name accumulated in the file update management 
table at the time of operation restoration of other systemsthe process which 
transmits the file information corresponding to said file name to other systems 
from a self-systemand is copied into said magnetic disk of other systems is 
included. 
[0006] 

[Function]By the conventional restoration systemvolume copies are standard 
specifications andespecially in the case of a mass diska copy takes great time to 
them. Since only the file which had updating during 1-fold-ized operation carries 
out the redundant copy for a synchronization when it shifts to double-ized 
operation from 1-fold-ized operationthe operating duty which a file takes can be 
managed with this invention in a necessary minimum short time. 
[0007] 

[Working example]Nextthis invention is explained in detail with reference to 
Drawings. 

[0008]Drawing 1 is a block diagram showing one working example of this invention. 
In this examplethe file update management table 4 is formed in the magnetic disk 
drive 3A. Although the file update management table 4 does not exist on the 
magnetic disk drive 4A at the time of the usual double-ized operationwhen it 
changes into 1-fold-ized individual-operation state by failure or maintenanceit 
creates on the magnetic disk drive by the side of operation (this example magnetic 



disk drive 3A). And the name of the file is written in the file update management 
table 4 about the file which had updating in the file content during 1-fold-ized 
individual operation. The redundant copy of only a required part is performed 
referring to the file update management table 4 from 1-fold-ized individual 
operation at the moment of becoming possible to the magnetic disk drive (3B) of 
the side restored from the magnetic disk drive (3A) by the side of operation to 
double-ized operation. 

[0009] Drawing 3 is a sequence chart which illustrates the programing operation 
from the moment of shifting to 1-fold-ized individual-operation state from double- 
ized operational status to the moment of restoring to a double-ized operation 
system again in this example. The moment the hard failure of one side occurred 
during double-ized operationthe system which hard failure generated is separated 
automatically and 1-fold-ized (independent) operation is started. The parent 
process of a program gets to know that the point to point system carried out the 
failure occurrence by a system call (treating number 1)and tells a child process 
about that (treating number 2). The child process which received the notice from 
the parent process creates the file update management table 4 (treating number 
3). and in 1-fold-ized operation — a file name — "name "a of the file in which 
updating generated the parent process to the child process when the renewal of 
the file a" occurred" is transmitted (treating number 4). A child process writes file 
name"a" which received transmission in the file update management table 4 
(treating number 5). If the file "b" is updated similarlyfile name"b" will be 
transmitted to a child process (treating number 6)and the received child process 
will be added to the file update management table 4 (treating number 7). 
Restoration **** ge ts across to a parent process by a system call at the moment 
of hard failure having been restored after that and changing into the state which 
can be double-ized operated (treating number 8). According to thisa parent 
process carries out message transmission (treating number 9) of the opposite side 
system being in the state which can be restored to a child process. In order that a 
child process may synchronize the file content of a double-ized magnetic disk 
drive according to this messageA file copy is carried out to the magnetic disk 
drive (3B) by the side of restoration from the magnetic disk drive (3A) by the side 
of operation (treating number 10)and a response is returned to a parent process 
after the completion of a copy (treating number 11). Since the file copied at this 
time is only a part of the file name in the file update management table 4the time 
required of the synchronization copy for restoration can be managed with 
necessary minimumand can suppress unnecessary increase of the load of a 
general purpose processor. 
[0010] 

[Effect of the Invention]As explained abovein this inventionthe name of each file 
updated during 1-fold-ized operation is stored in the file update management 
tableand a synchronization copy is performed at the moment of a system being 
restored in the state which can be double-ized operatedreferring to this file 
update management table. 



Thereforethe copy time required in the transition state to double-izing can be 
suppressed less than before. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram of one working example of this invention. 
[Drawing 2] It is a block diagram which illustrates a conventional system. 
[Drawing 3] It is a sequence chart which illustrates operation of the redundant 
copy processing in working example of this invention. 
[Explanations of letters or numerals] 
1A and 1B General purpose processor 
2A and 2B Main memory 
3A3B magnetic disk drive 

4 File update management table 

5 Synchronous bus 
10A10B11Aand 11B System 
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